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(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 

(57)Abstract: . 
PROBLEM TO BE SOLVED: To prevent a lower-layer wiring layer from 
being damaged related to a manufacturing method for a semiconductor 
device comprising a wiring element of a dual damascene structure at 
the upper part of the lower-layer wiring layer. 

SOLUTION: On a lower-layer wiring layer 30 a first silicon nitride film 
32 a first silicon oxide film 34, a second silicon nitride film 36. and a 
second silicon oxide film 38 are formed in order (steps 1-5). At the 
upper part of the lower-layer wiring layer 30, a second silicon oxide film 
38 and a via hole 46 penetrating the second silicon nitride film 36 are 
formed (steps 6-8). A photo- resist 48 is so packed in the v ia hole 46 
as to cover its inside wall (steps 9-12). After a protect film is formed I of 
the photo-resist 48, a specified part of the second silicon ox.de film 38 
and the second silicon nitride film 36 is removed to form a wiring 
groove 56 (steps 13-14). 
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material after hollowing the front face of the aforementioned base-metal material. The step which removes the layer of the 
aforementioned silicon nitride until the front face of the Oth insulator layer of the above is exposed so that the layer of the 
aforementioned silicon nitride may remain the aforementioned base-metal film only to a wrap predetermined field. 
[Claim 11] The aforementioned etching stopper film is the manufacture method of the semiconductor device of ten the claim 
1 characterized by including the silicon nitride which has the absorption coefficient of 0.5-1.0, or given in any 1 term. 
[Claim 12] The manufacture method of the semiconductor device of the claim 1 or the any 1 term publication of 1 1 
characterized by providing the following. The step which forms the high-melting point metal membrane for acid resisting in 
the upper part of the 2nd insulator layer of the above before carrying out opening of the aforementioned beer hall. The step 
which forms the aforementioned wiring slot is the step which removes in the part corresponding to the aforementioned 
wiring slot of the aforementioned high-melting point metal membrane for acid resisting including the step which removes the 
part corresponding to the aforementioned beer hall of the aforementioned high-melting point metal membrane for acid 
resisting in the step which is equipped with the step which removes the aforementioned high-melting point metal membrane 
for acid resisting which remains in the upper part of the 2nd insulator layer of the above after the aforementioned wiring slot 
is formed, and carries out opening of the aforementioned beer hall. 

[Claim 1 3] The manufacture method of the semiconductor device of the claim 1 or the any 1 term publication of 1 1 
characterized by providing the following. The step which forms in the upper part of the 2nd insulator layer of the above the 
silicon nitride for acid resisting which has the absorption coefficient of 0.5-1 .0 before carrying out opening of the 
aforementioned beer hall. The step which forms the aforementioned wiring slot is the step which removes in the part 
corresponding to the aforementioned wiring slot of the aforementioned silicon nitride for acid resisting including the step 
which removes the part corresponding to the aforementioned beer hall of the aforementioned silicon nitride for acid resisting 
in the step which is equipped with the step which removes the aforementioned silicon nitride for acid resisting which remains 
in the upper part of the 2nd insulator layer of the above after the aforementioned wiring slot is formed, and carries out 
opening of the aforementioned beer hall. 

[Claim 1 4] The manufacture method of the semiconductor device of the claim 1 or the any 1 term publication of 1 1 
characterized by providing the following. The step which carries out opening of the aforementioned beer hall is a step which 
forms the 1 st organic antireflection film in the upper part of the 2nd insulator layer of the above. The step which forms the 
aforementioned wiring slot in the part corresponding to the aforementioned beer hall at the upper part of the aforementioned 
1 st organic antireflection film including the step which forms the 1st photoresist film which has opening is a step which 
forms the 2nd organic antireflection film in the upper part of the 2nd insulator layer of the above. The step which forms in 
the part corresponding to the aforementioned wiring slot the 2nd photoresist film which has opening at the upper part of the 
aforementioned 2nd organic antireflection film. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the manufacture method of a semiconductor device, 
and relates to the manufacture method of the semiconductor device which equips the upper part of a lower layer wiring layer 
with the wiring element of a dual pellet syn conformation especially. 
[0002] 

[Description of the Prior Art] As a wiring material of a semiconductor device, the small quality of the material of specific 
resistance, such as copper, may be used. In a semiconductor device, after forming a beer hall and a wiring slot in a dual 
pellet syn conformation, i.e., a layer insulation film, generally, the structure which embeds a metal at them and forms wiring is 
used for the multilayer interconnection using copper. 

[0003] Drawing 1 3 (A) - drawing 1 3 (C) show drawing for explaining the manufacture method of the conventional 
semiconductor device which has wiring of a dual pellet syn conformation. In the conventional manufacture method, after the 
lower layer wiring 10 forms a slot etching stopper film and the Oth insulator layer in the predetermined part on a silicon 
substrate, it is formed with copper of photoengraving process and etching. The 1 st silicon nitride (Si3N4) 1 2, the 1 st silicon 
oxide 14, the 2nd silicon nitride (Si3N4) 16, and the 2nd silicon oxide 18 are formed in the upper part of the lower layer 
wiring layer 1 0 one by one. Furthermore, the 1 st photoresist 20 which has opening is formed in the part corresponding to a 
beer hall 19 at the upper part of the 2nd silicon oxide 18. 

[0004] Next, anisotropy dry etching for carrying out opening of the beer hall 1 9 by using the 1 st photoresist 20 as a mask is 
performed. The above-mentioned etching is performed until the 1 st silicon nitride 1 2 is exposed to the interior of a beer hall 

19 ( drawing 13 (A)). In the process of etching, the 1 st silicon nitride 12 functions as a stopper film which stops advance of 
etching. 

[0005] After etching for carrying out opening of the beer hall 19 is completed, the 1st photoresist 20 is removed from the 
upper part of the 2nd silicon oxide 1 8, and the 2nd photoresist 22 which has opening in instead of at the part corresponding 
to a wiring slot is formed ( drawing 13 (B)). 

[0006] Next, anisotropy dry etching for carrying out opening of the wiring slot 24 by using the 2nd photoresist 22 as a mask 
is performed ( drawing 1 3 (C)X The above-mentioned etching is first performed on the conditions which can remove a silicon 
oxide by the big selection ratio to a silicon nitride, the [ under the present circumstances, / the 1 st and ] — both 2 silicon 
nitrides 1 2 and 16 are used as a stopper film for stopping advance of etching Next, etching for removing the 2nd silicon 
nitride 16 exposed to the interior of the wiring slot 24 and the 1st silicon nitride 12 exposed to the interior of a beer hall 19 
is performed. If these processings are performed proper, the wiring slot 24 which leads to the beer hall 19 in which the front 
face of the lower layer wiring layer 10 is exposed, and a beer hall 19 will be formed. 
[0007] 

[Problem(s) to be Solved by the Invention] However, the 1st silicon nitride 12 is always exposed to etchant in the pars 
basilaris ossis occipitalis of a beer hall 19 during execution of etching for forming the wiring slot 24 (the part is hereafter 
called a "outcrop"). Moreover, the outcrop originates in the variation in manufacture conditions etc., and it may ********** 
so much in process of etching for carrying out opening of the beer hall 19. Under such a situation, in process of etching for 
carrying out opening of the wiring slot 24, a beer hall 1 9 may run through the 1 st silicon nitride 1 2, and the front face of the 
lower layer wiring layer 10 may be exposed. In this case, by continuing etching henceforth, as shown in drawing 13 (C), an 
injury arises in the lower layer wiring layer 10. 

[0008] Moreover, in the conventional manufacture method, etching for carrying out opening of the wiring slot 24 is performed 
after opening of a beer hall 19 like the above. In this case, the 2nd silicon oxide 14 and the 2nd silicon nitride 16 tend to 
receive the effect of etching greatly in near opening of a beer hall 1 9 as compared with other parts. For this reason, 
according to the conventional manufacture method, the path of the breakthrough (hole by the beer hall 1 9) prepared in the 
2nd silicon nitride 1 6 is easy to be expanded in process of etching for carrying out opening of the wiring slot 24. 
[0009] Drawing^ shows the state where it is generated when the path of the breakthrough of the 2nd silicon nitride 1 6 is 
expanded in process of etching, the configuration shown with a dashed line in drawing 14 — the [ the 1st and ] — the state 
of the ideal obtained when 2 silicon nitrides 12 and 16 function proper as a stopper film is shown In drawing 14 , the lower 
layer wiring layer 10 has width of face almost equal to the path of the beer hall 19 of an ideal state. Moreover, the lower 
layer wiring layer 10 equips the circumference with the layer of the barrier metal 26. 

[0010] If the path of the breakthrough of the 2nd silicon nitride 16 is expanded by the morphosis of the wiring slot 24, as the 
configuration of a beer hall 19 is shown in drawing 14 , the path of the upper-limit section will serve as a big taper 
configuration as compared with the path of the soffit section. If a beer hall 19 is formed in the shape of a taper, the side of 
the lower layer wiring layer 14 will become that it is easy to be exposed to etchant. In this case, the barrier metal 26 
receives an injury under the influence of etching, and it becomes easy to produce film peeling in the base metal and the 
barrier metal 26 of a wiring layer. Thus, in case the manufacture method of the conventional semiconductor device formed 
the wiring element of a dual pellet syn conformation in the upper part of the lower layer wiring layer 10, it was what has the 
problem of being easy to make the lower layer wiring layer 10 producing the injuries on various. 

[001 1] By the way, the copper used as a base metal of a wiring layer in the conventional semiconductor device has the high 
reflection factor compared with aluminum. In the conventional manufacture method, in case patterning of the 1st photoresist 

20 for carrying out opening of the beer hall 19 is carried out (refer to drawing 13 (A)), and in case patterning of the 2nd 
photoresist 22 for forming the wiring slot 24 is carried out (refer to drawing 13 (B)), processing which light (for example, i 
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CLAIMS 

[Claim(s)] ~~ ~~ " ^ 

[Claim 1 ] The manufacture method of a semiconductor device equipped with the wiring element of a dual pellet syn 
conformation characterized by providing the following. The step which forms the diffusion prevention film of metal on lower 
layer wiring. The step which forms the 1st insulator layer in the upper part of the aforementioned nucleic-acid prevention 
film. The step which forms an etching stopper film in the upper part of the 1 st insulator layer of the above. The step which 
forms the 2nd insulator layer in the upper part of the aforementioned etching stopper film, the step which form in the upper 
part of the aforementioned lower layer wiring the beer hall which penetrates the 2nd insulator layer of the above, the 
aforementioned etching stopper film, and the 1st insulator layer of the above, the step which form a wrap organic layer in the 
interior of the aforementioned beer hall for the wall of the beer hall, and the step which remove the predetermined part of 
the 2nd insulator layer of the above by etching, and form an 

[Claim 2] The aforementioned organic layer is the manufacture method of the semiconductor device according to claim 1 
characterized by being formed so that the aforementioned beer hall may be covered in the field which results in the inside of 
the 2nd insulator layer of the above from the base at least. 

[Claim 3] The step which forms the aforementioned organic layer is the manufacture method of the semiconductor device 
according to claim 1 or 2 characterized by having the step which embeds a photoresist to the interior of the aforementioned 
beer hall, and the step which stiffens the aforementioned photoresist. 

[Claim 4] The step which forms the aforementioned organic layer is the manufacture method of the semiconductor device 
according to claim 1 or 2 characterized by having the step which forms the layer of an organic acid-resisting agent in the 
interior of the aforementioned beer hall as the aforementioned organic layer. 

[Claim 5] The manufacture method of the semiconductor device of the claim 1 or the any 1 term publication of four 
characterized by providing the following. The step which forms the aforementioned lower layer wiring layer is a step which 
forms an etching stopper film on a silicon substrate. The step which forms the Oth insulator layer on the aforementioned 
etching stopper film. The step which forms the slot for lower layer wiring by photoengraving process and anisotropic etching. 
The step which embeds base-metal material after forming a high-melting point metal membrane into the aforementioned slot 
for lower layer wiring, the step which removes the excessive base-metal agent in the exterior of the slot for lower layer 
wiring, and the step which forms a high-melting point metal membrane in the upper part of the aforementioned base-metal 
material. 

[Claim 6] The manufacture method of a semiconductor device according to claim 5 characterized by providing the following. 
The step which forms the aforementioned high-melting point metal membrane while having the step which carries out 
flattening until the front face of the Oth insulator layer of the above is exposed and base-metal material is lost to the 
exterior of the aforementioned slot for lower layer wiring, after embedding base-metal material into the aforementioned slot 
for lower layer wiring is a step which forms the layer of a refractory metal in the upper part of the aforementioned silicon 
substrate and the aforementioned base-metal material. The step which etches so that the layer of the aforementioned 
refractory metal may remain the aforementioned base-metal film only to a wrap predetermined field. 

[Claim 7] The manufacture method of a semiconductor device according to claim 5 characterized by providing the following. 
The step which forms the aforementioned high-melting point metal membrane while having the step to which only 
predetermined length hollows the front face of the aforementioned base-metal material as compared with the front face of 
the Oth insulator layer of the above, after embedding base-metal material into the aforementioned slot for lower layer wiring 
is a step which forms the layer of a refractory metal in the upper part of the Oth insulator layer of the above, and the 
aforementioned base-metal material after hollowing the front face of the aforementioned base-metal material. The step 
which removes the film of the aforementioned refractory metal until the front face of the Oth insulator layer of the above is 
exposed so that the layer of the aforementioned refractory metal may remain the aforementioned base-metal film only to a 
wrap predetermined field. 

[Claim 8] The step which forms the aforementioned lower layer wiring layer is the manufacture method of the semiconductor 
device of four the claim 1 characterized by to have the step which forms the slot for lower layer wiring in the Oth velum, the 
step which embeds base-metal material after forming a high-melting point metal membrane into the aforementioned slot for 
lower layer wiring, and the step which forms in the upper part of the aforementioned base-metal material the silicon nitride 
which has the absorption coefficient of 0.5-1.0, or given in any 1 term. 

[Claim 9] The manufacture method of a semiconductor device according to claim 8 characterized by providing the following. 
The step which forms the aforementioned silicon nitride while having the step which carries out flattening of the front face 
of the Oth insulator layer of the above and the front face of the aforementioned base-metal material, after embedding base- 
metal material into the aforementioned slot for lower layer wiring is a step which forms in the upper part of the 
aforementioned silicon substrate and the aforementioned base-metal material the layer of the silicon nitride which has the 
absorption coefficient of 0.5-1.0. The step which etches so that the layer of the aforementioned silicon nitride may remain 
the aforementioned base-metal film only to a wrap predetermined field. 

[Claim 10] The manufacture method of a semiconductor device according to claim 8 characterized by providing the following. 
The step which forms the aforementioned silicon nitride while having the step to which only predetermined length hollows 
the front face of the aforementioned base-metal material as compared with the front face of the Oth insulator layer of the 
above, after embedding base-metal material into the aforementioned slot for lower layer wiring is a step which forms the 
layer of a silicon nitride in the upper part of the aforementioned silicon substrate and the aforementioned base-metal 
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line) is irradiated [ processing ] from those upper parts, and exposes a photoresist is performed. A photores.st ,s exposed in 
response to the direct light irradiated from the upper part and the reflected light which reflects and returns by the substrate 
side after passing a photoresist For this reason, the sensitization state of a photoresist rece.ves big .nfluence ,n the 
intensity of the reflected light, the interference state of direct light and the reflected light etc. npn( , trate 
[0012] The silicon oxide and silicon nitride which the conventional sem,conductor device uses make l.ght p en etrate 
generally For this reason, a part of light which passed the photoresist penetrates a silicon ox.de and a sil.con nrtr.de _and t 
feachl" to the lower layer wLg layer 10 or the front face of a silicon substrate. For this reason, the photores.st applied to 
[he upper part of the lower layer wiring layer 10 receives the reflected light generated in the lower layer w,r.ng layer 1 0. 
Moreover K photoresist applied to the upper part of the field in which the lower layer wiring layer 10 is not ormed 
receives the reflected light reflected on the front face of the silicon substrate of the lower layer winng layer 10 further 

S^The'toSh o/the optical path which will pass by the time the reflected light reflected on the length of the optical 
path which wSass by the time the reflected light reflected in the lower layer wiring layer 10 reaches a photores.st ( and the 
front face o7a silicon substrate reaches a photoresist is changed according to the variafon ,n the th.ckness o the layer 
nslS i *wh ich intervenes between the reflector of light, and a photoresist. Moreover, if those optical path d.ffe rence ,s 
Ranged the interference state of direct light and the reflected light which a photoresist rece.ves w I change^ and vanat.on 
wHI arise in the sensitization state of a photoresist. This point and the conventional manufacture method were what rt 
originates [ what ] in the variation in the thickness of a layer insulation film, and is easy to worsen the dimensional accuracy 
of the 1 st and 2nd photoresists 20 and 22. • ,,, , „ 

[0014] Furthermore, when metals, such as copper with a high reflection factor, are used for the base metal of the ^vver 
ayer wiring layer 10, and the light which passed the mask is strongly reflected by the lower layer w.nng layer 0. the halation 
resulting from the reflected light may arise. In the conventional manufacture method, the abnormalit.es in a pattern of a 
phot esisTmay arise under L influence of the halation in the case of patterning of the 2nd photoresist 22 in the , case of 
patterning processing of the 1st photoresist 20. Thus, when the conventional manufacture method earned out Patterning of 
the photoresist by photoengraving process, it had the problem of being easy to worsen pattern prec.s.on under the influence 

[00^]TwnnvenSn sets it as the 1 st purpose to offer the manufacture method of the semiconductor device which can 
form the wiring element of a dual pellet syn conformation in the upper part, without hav.ng been made 
above technical problems, and damaging a lower layer wiring layer. Moreover, this .nvent.cn sets it as the 2n d W£*> 
offer the manufacture method of the semiconductor device which precision can .mprove a photores.st patterning, without 
being influenced of the reflected light while it attains the 1 st purpose. 

[Means for Solving the Problem] The step which invention according to claim 1 is the manufacture method of a 
semiconductor device equipped with the wiring element of a dual pellet syn conformation, and forms the diffusion prevention 
film of metal on lower layer wiring, The step which forms the 1st insulator layer in the upper part f^^™^* of 
nucleic-acid prevention film, and the step which forms an etching stopper film m the upper part of the 1 st .nsulato layer of 
the above The step which forms the 2nd insulator layer in the upper part of the aforement.oned etching stopper film. The 
step which forms in the upper part of the aforementioned lower layer wiring the beer hall wh.ch penetrates the 2nd insula tor 
layer of the above, the aforementioned etching stopper film, and the 1st insulator layer. It ,s characterized by hav.ng the step 
which forms a wrap organic layer in the interior of the aforementioned beer hall for the wall of the beer hall, and the step 
which removes the predetermined part of the 2nd insulator layer of the above by etching, and forms a wmng slot after 
formation of the aforementioned organic layer. 

[0017] Invention according to claim 2 is the manufacture method of a sem.conductor device according to cla.m 1, and the 
aforementioned organic layer is characterized by being formed so that the aforementioned beer hall may be covered ,n the 
field from the base to the inside of the 2nd insulator layer of the above at least. 

[0018] Invention according to claim 3 is the manufacture method of a semiconductor device accord.ng to claim 1 or 2. and 

the step which forms the aforementioned organic layer is characterized by having the step wh.ch embeds a photoresist to 

the interior of the aforementioned beer hall, and the step which stiffens the aforementioned photoresist. 

[0019] Invention according to claim 4 is the manufacture method of a semiconductor device accord.ng to cla.m 1 or 2. and 

the step which forms the aforementioned organic layer is characterized by having the step which forms the layer of an 

organic acid-resisting agent in the interior of the aforementioned beer hall as the aforementioned organic layer 

[0020] The step which invention according to claim 5 is the manufacture method of the sem.conductor device : of four a , claim 

or given in any 1 term, and forms an etching stopper film on a silicon substrate. The step which forms the 0th insulator 
layer on the aforementioned etching stopper film, and the step which forms the slot for lower layer w.nng by photoengraving 
process and anisotropic etching. It is characterized by having the step which embeds base-metal material after form.ng a 
high-melting point metal membrane into the aforementioned slot for lower layer wiring, the step wh.ch removes the 
excessive base-metal agent in the exterior of the slot for lower layer wiring, and the step wh.ch forms a h.gh-melting point 
metal membrane in the upper part of the aforementioned base-metal material. 

[0021] Invention according to claim 6 is the manufacture method of a sem.conductor dev.ee accord.ng to claim 5. Wh.le 
having the step which carries out flattening until the front face of the 0th insulator layer of the above ,s exposed and base- 
metal material is lost to the exterior of the aforementioned slot for lower layer wiring after embedding base-metal /"atonal 
into the aforementioned slot for lower layer wiring The step at which the step which forms the aforeme nfoned h.gh-melt ng 
point metal membrane forms the layer of a refractory metal in the upper part of the aforementioned a.hcon substrate and the 
aforementioned base-metal material. It is characterized by having the step which etches so that the layer of the 
aforementioned refractory metal may remain the aforementioned base-metal film only to a wrap predetermined field 
[0022] Invention according to claim 7 is the manufacture method of a semiconductor device accord.ng to ^claim ,5 After 
embedding base-metal material into the aforementioned slot for lower layer winng. wh, le hav.ng the step > t > whK* only 
predetermined length hollows the front face of the aforementioned base-metal matenal as compared with the front face of 
the 0th insulator layer of the above The step which forms the layer of a refractory metal m the upper part of the 0th 
nsulator layer of the above, and the aforementioned base-metal materia, after the step wh.ch forms he 
high-melting point metal membrane hollows the front face of the aforement.oned base-metal matena , It '"^J™** 
having the step which removes the film of the aforementioned refractory metal unt.l the front face of the 0th .nsulator layer 
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reflected light which the 1 st photoresist 42 receives becomes always almost fixed. Moreover, under the above-mentioned 
w situation, since the strong reflected light is not generated by the lower layer wiring layer 30, the halation at the time of 

photoengraving process can prevent effectively. For this reason, according to processing of Step 7, patterning of the 1 st 
photoresist 42 can be carried out with close dimensional accuracy. 

[0035] Next, as shown in drawing 1 (C), anisotropy dry etching for carrying out opening of the beer hall 46 is performed 
(Step 8). Etching of Step 8 is first performed on the conditions suitable for removal of a silicon oxide. Consequently, the 2nd 
silicon nitride 36 is exposed to the bottom of a beer hall 46. Next, etching is performed on the conditions suitable for 
removal of a silicon nitride. Consequently, the 1 st silicon oxide 34 is exposed to the bottom of a beer hall 46. Subsequently, 
etching is again performed on the conditions suitable for removal of a silicon oxide. Consequently, the 1 st silicon nitride 32 is 
exposed to the bottom of a beer hall 46. 

[0036] The conditions of etching of the above-mentioned step 8 are set up so that opening of the beer hall 46 may be 
suitably carried out in all the parts on a semiconductor wafer, namely, so that the 1 st silicon nitride 32 may be exposed to 
the bottom of all the beer halls 46. More specifically, the amount of over etching is set that the 1 st silicon nitride 32 is 
exposed to the bottom of all the beer halls 46. The portion comparatively exposed to the interior of a beer hall 46 at an early 
stage among the 1st silicon nitrides 32 functions as an etching stopper film over a long period of time in the process of the 
above-mentioned over etching. In this case, when etching for carrying out opening of the beer hall 46 is completed, as 
compared with the part of others [ portions / those ], there is a bird clapper thinly clearly. 

[0037] As shown in drawing 1 (D), after etching for carrying out opening of the beer hall 46 is completed, the 1 st photoresist 
42 is removed (Step 9). Subsequently, a photoresist 48 is embedded to the interior of a beer hall 46 (Step 10). At least, a 
photoresist 48 is embedded so that the wall of a beer hall 46 may be covered to the field which exceeds the 2nd silicon 
nitride 36 from the base. On a 1 50-degree C hot plate, a photoresist 48 is the illuminance of 600 mW/cm2, and is hardened 
by irradiating the DeepUV light during 120 seconds (Step 11). 2nd BARC50 is applied to the upper part of the 2nd silicon 
oxide 38, and the upper part of the photoresist 48 after hardening (Step 1 2). 

[0038] As shown in drawing 1 (E), on 2nd BARC50, the 2nd photoresist 52 is formed of photoengraving process (Step 1 3). 
The 2nd photoresist 52 equips with opening 54 the position which should form a wiring slot. In the case of patterning of the 
2nd photoresist 52, on the 2nd photoresist 52, where a mask is piled up, light is irradiated towards the 2nd photoresist 52. 
The great portion of light which passed the 2nd photoresist 52 is made the reflected light by 2nd BARC50. For this reason, 
according to processing of Step 13, the optical path difference of the reflected light and the problem of halation can be 
avoided, and patterning of the 2nd photoresist 52 can be carried out with close dimensional accuracy. 
[0039] Next, as shown in drawing 1 (F), anisotropy dry etching for carrying out opening of the wiring slot 56 is performed 
(Step 14). Etching of Step 14 is first performed on the conditions suitable for removal of a silicon oxide. Consequently, the 
wiring slot 56 is formed until the 2nd silicon nitride 36 is exposed. Next, etching is performed on the conditions suitable for 
removal of a silicon nitride. Consequently, while the outcrop of the 1 st silicon nitride is removed and the front face of the 
lower layer wiring layer 30 is exposed to the interior of a beer hall 46, the 2nd silicon nitride 36 which remained at the 
bottom of the wiring slot 56 is removed. An end of processing of Step 1 4 removes simultaneously the photoresist 48 which 
remains inside a beer hall 46, and the 2nd photoresist 52 which remains in the upper part of the 2nd silicon oxide 38 by 
ashing. 

[0040] The above-mentioned etching is performed after the side of the interior of a beer hall 46, i.e., the outcrop of the 1 st 
silicon nitride 32, and the breakthrough (hole by the beer hall 46) of the 2nd silicon nitride 36 has been protected by the 
photoresist 48. For this reason, in process of etching for the outcrop of the 1st silicon nitride 32 forming a wiring slot as 
compared with other parts, even when clearly thin, when opening of a beer hall 46 is completed While a beer hall 46 does not 
run through the 1st silicon nitride 32 at an early stage unfairly, the path of the breakthrough of the 2nd silicon nitride 32, i.e., 
the path of the upper-limit section of a beer hall 46, is not expanded unfairly. Therefore, according to the manufacture 
method of this operation form, the wiring element of a dual pellet syn conformation can be formed in the upper part of the 
lower layer wiring layer 30, without doing damage to the lower layer wiring layer 30. 

[0041] By the way, in the above-mentioned operation form, in order to stiffen the photoresist 48 embedded to the interior of 
a beer hall 46, although Deep UV is irradiated at a photoresist 48, the technique of stiffening a photoresist 48 is not limited 
to this, for example, a postbake (heating) — or it is good also as stiffening a photoresist 48 with those combination 
[0042] in addition, the above-mentioned operation form — setting — the 1st silicon oxide 34 — the "1st insulator layer" of 
the claim 1 aforementioned publication — the 2nd silicon oxide 38 is equivalent to the "2nd insulator layer" of the claim 1 
aforementioned publication, and the photoresist 48 is equivalent to the "organic layer" of the claim 1 aforementioned 
publication on the "etching stopper film" of the claim 1 aforementioned publication for the 2nd silicon nitride 36, respectively 

[0043] The form 2 of operation of this invention is explained with reference to form 2. of operation, next drawing 2 . Drawing 

2 (A) - drawing 2 (F) show drawing for explaining the manufacture method of the semiconductor device of the form 2 
operation of this invention. As shown in drawing 2 (A) or drawing 2 (C), according to the manufacture method of this 
operation form, a beer hall 46 is formed by performing processing of Steps 1-8 like the case of the form 1 of operation. 
[0044] In the manufacture method of this operation form, as shown in drawing 2 (D), after the 1 st photoresist 42 is removed, 
the layer of 2nd BARC50 is simultaneously formed in the interior of (Step 9) and a beer hall 46, and the upper part of the 
2nd silicon oxide 38 (Step 15). Henceforth, the wiring slot 56 is formed by performing processing of Steps 13 and 14 like the 
case of the form 1 of operation. 

[0045] In the manufacture method of this operation form, it functions in the process of etching for forming the wiring slot 56 
as the same protective coat as the photoresist 48 in the form 1 of operation while it functions as an antireflection film, in 
case 2nd BARC50 carries out patterning of the 2nd photoresist 52. For this reason, according to the manufacture method of 
this operation form, as compared with the form 1 of operation, the same effect as the case of the form 1 of operation can be 
acquired at an easy process. 

[0046] In addition, in the above-mentioned operation form, 2nd BARC50 is equivalent to the "organic layer" of the claim 1 
aforementioned publication. 

[0047] The form 3 of operation of this invention is explained with reference to form 3. of operation, next drawing 3 . Drawing 

3 (A) or drawing 3 (F) shows drawing for explaining the manufacture method of the semiconductor device of this operation 
form. Although the embedding nature of the organic acid-resisting agent used as a material of 2nd BARC50 is used with the 
form 2 of operation, it is the same as that of the form 2 of operation except for the point which is inferior as compared with 
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embedding nature. [ of the manufacture method of this operation form ] 

[0048] That is, by the manufacture method of the form 2 operation, since 2nd BARC50 is formed using the good organic 
acid-resisting agent of embedding nature, 2nd BARC50 is embedded to the whole interior of a beer hall 46. On the other 
hand, by the manufacture method of this operation form, since 2nd BARC50 is formed using the bad organic acid-resisting 
agent of embedding nature, 2nd BARC50 is formed so that only the wall surface of a beer hall 46 may be worn (refer to 
drawing 3 (D)). 

[0049] 2nd BARC50 protects effectively the outcrop of the 1 st silicon nitride 32, and near the breakthrough of the 2nd 
silicon nitride 36 in the process of etching for forming the wiring slot 56, even when being formed so that only the wall 
surface of a beer hall 46 may be worn. Therefore, the wiring element of a dual pellet syn conformation can be formed in the 
upper part by the manufacture method of this operation form as well as the case of the forms 1 and 2 of operation, without 
doing damage to the lower layer wiring layer 30. 

[0050] The form 4 of operation of this invention is explained with reference to form 4. of operation, next drawing 4 . Drawing 
4 (A) - drawing 4 (G) show drawing (left : a cross section, right : plan) for explaining the manufacture method of the 
semiconductor device of the form 4 operation of this invention, it is shown in drawing 4 (A) — as — the manufacture 
method of this operation form — setting — the case of the form 1 of operation — the same — processing of Steps 1-5 — 
the [ the lower layer wiring layer 30, the 1st silicon nitride 32, the 1st silicon oxide 34, the 2nd silicon nitride 36, and ] — the 
2 silicon oxide 38 is formed one by one 

[0051] this operation form — setting — the [ the 1st and ] — the 2 silicon oxides 34 and 38 contain 3-4% of fluorine Such 
a silicon oxide shows a small dielectric constant as compared with what does not contain a fluorine, the [ moreover, / the 
1 st and ] — a ratio with Si3N4 film with which 2 silicon nitrides 32 and 36 are widely used for passivation, i.e., silicon, and 
nitrogen is the film of 3:4 a silicon nitride — silicon, so that it becomes rich — an absorption coefficient — high — 
becoming — nitrogen — a dielectric constant falls, so that it becomes rich Like this operation form, according to the silicon 
nitride with a high nitrogen ratio, while an absorption coefficient is not securable, it can suppress a dielectric constant small. 
Therefore, according to the structure of this operation form, the wiring capacity of a semiconductor device can be 
suppressed small enough. 

[0052] The high-melting point metal membrane 58 which has about 600-1 000A thickness is formed in the upper part of the 
2nd silicon nitride 38 (Step 16). A titanium nitride is used for the high-melting point metal membrane 58 in this operation 
form. The 1st photoresist 42 is formed in the upper part of the high-melting point metal membrane 58 like the case of the 
form 1 of operation of photoengraving process (Step 7). 

[0053] As for the light which penetrates the 1st photoresist in the case of the photoengraving process of the 1st 
photoresist 42, the most is reflected by the high-melting point metal membrane 58. for this reason, according to the 
manufacture method of this operation form, BARC is not formed in the lower part of the 1 st photoresist 42 — being also 
alike — not being concerned — the [ moreover, / the 1 st and ] — precision can improve the 1 st photoresist 42 patterning, 
without being influenced by the halation and the optical path difference of the reflected light although the absorption 
coefficient of 2 silicon nitrides 32 and 36 is comparatively small 

[0054] As shown in drawing 4 (B), the high-melting point metal membrane 58 exposed to the opening 44 of the 1st 
photoresist 42 is removed by etching (Step 1 7). Subsequently, as shown in drawing 4 (C), by performing processing of Steps 
8-1 1 like the case of the gestalt 1 of operation, a beer hall 46 is formed and a photoresist 48 (organic layer) is further 
formed in the interior. 

[0055] An end of processing (removal of the 1 st photoresist 42) of Step 1 1 forms [ next ] the 2nd photoresist 52 in the 
upper part of the high-melting point metal membrane 58 by performing processing of Step 13. As for the light which 
penetrates the interior in the case of the photoengraving process of the 2nd photoresist 52, the most is reflected by the 
high-melting point metal membrane 58 like the case of the photoengraving process of the 1 st photoresist 42. For this 
reason, [0056] which precision can improve the 2nd photoresist 52 patterning, without according to the manufacture method 
of this operation gestalt being influenced by the halation and the optical path difference of the reflected light in spite of not 
forming BARC in the lower part of the 2nd photoresist 52 By the manufacture method of this operation gestalt next, as 
shown in drawing 4 (E), the high-meiting point metal membrane 58 exposed to the opening 54 of the 2nd photoresist 52 is 
removed by etching (Step 18). 

[0057] Subsequently, as shown in drawing 4 (F), the wiring slot 56 is formed of processing of Step 14 like the case of the 
gestalt 1 of operation. Etching for forming the wiring slot 56 is performed after the outcrop of the 1st silicon nitride 32 and 
near the breakthrough of the 2nd silicon nitride 36 have been protected by the photoresist 48. For this reason, according to 
the manufacture method of this operation gestalt. the wiring element of a dual pellet syn conformation can be formed in the 
upper part with a sufficient precision like the case of the gestalt 1 of operation, without doing an injury to the lower layer 
wiring layer 30. 

[0058] The wiring slot 56 is formed, and further, if 2nd photoresist 52 grade is removed by ashing, as shown in drawing 4 (G), 
the high-melting point meta! membrane 58 will be removed from the upper part of the 2nd silicon oxide 38 by wet etching 
(Step 19). After the above-mentioned processing is completed, desired structure can be acquired like the case where it is 
the gestalt 1 of operation. 

[0059] Drawing 5 (A) and drawing 5 (B) show the cross section and plan of a semiconductor device which are manufactured 
by the manufacture method of this operation gestalt. and the method contrasted. More specifically, drawing 5 (A) and 
drawing 5 (B) show the state of realizing when the 2nd photoresist 52 is formed without forming the high-melting point metal 
membrane 58 in the upper part of the 2nd silicon oxide 38 

[0060] E>awing_6 shows the relation between the reflection factor obtained when light (i line) is irradiated from the upper 
part of the 2nd silicon oxide 38 to the structure shown in drawing 5 . and the thickness of a layer insulation film (32 - 38 
grade). Moreover, drawing 7 shows the relation between the reflection factor obtained when light (i line) is irradiated from the 
upper part of the high-melting point metal membrane 58 to the structure (structure of this operation gestalt) shown in 
drawing 4 , and the thickness of a layer insulation film. 

[0061] When the high-melting point metal membrane 58 is not formed in the front face of the 2nd silicon oxide 38. the light 
irradiated towards the semiconductor device penetrates a layer insulation film, and is reflected in a silicon substrate or the 
lower layer wiring layer 30. In this case, the optical path length of the reflected light changes according to the thickness of a 
layer insulation film, consequently the interference state of an incident light and the reflected light changes. In this case, the 
reflection factor of light is changed according to the thickness of a layer insulation film, as shown in drawing 6 . For this 
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of the above is exposed so that the layer of the aforementioned refractory metal may remain the aforementioned base-metal 
film only to a wrap predetermined field. 

[0023] The step which invention according to claim 8 is the manufacture method of the semiconductor device of four a claim 
1 or given in any 1 term, and forms the aforementioned lower layer wiring layer The step which forms the slot for lower layer 
wiring in the 0th insulator layer, and the step which embeds base-metal material after forming a refractory metal into the 
aforementioned slot for lower layer wiring, It is characterized by having the step which forms in the upper part of the 
aforementioned base-metal material the silicon nitride which has the absorption coefficient of 0.5-1.0. 

[0024] After embedding base-metal material into the aforementioned slot for lower layer wiring, while invention according to 
claim 9 is the manufacture method of a semiconductor device according to claim 8, and having the step which carries out 
flattening of the front face of the 0th insulator layer of the above, and the front face of the aforementioned base-metal 
material The step at which the step which forms the aforementioned silicon nitride forms in the upper part of the 
aforementioned silicon substrate and the aforementioned base-metal material the layer of the silicon nitride which has the 
absorption coefficient of 0.5-1.0, It is characterized by having the step which etches so that the layer of the aforementioned 
silicon nitride may remain the aforementioned base-metal film only to a wrap predetermined field. 

[0025] Invention according to claim 10 is the manufacture method of a semiconductor device according to claim 8. After 
embedding base-metal material into the aforementioned slot for lower layer wiring, while having the step to which only 
predetermined length hollows the front face of the aforementioned base-metal material as compared with the front face of 
the 0th insulator layer of the above The step which forms the layer of a silicon nitride in the upper part of the 
aforementioned silicon substrate and the aforementioned base-metal materia! after the step which forms the aforementioned 
silicon nitride hollows the front face of the aforementioned base-metal material, It is characterized by having the step which 
removes the layer of the aforementioned silicon nitride until the front face of the 0th insulator layer of the above is exposed 
so that the layer of the aforementioned silicon nitride may remain the aforementioned base-metal film only to a wrap 
predetermined field. 

[0026] Invention according to claim 1 1 is the manufacture method of the semiconductor device of ten a claim 1 or given in 
any 1 term, and the aforementioned etching stopper film is characterized by including the silicon nitride which has the 
absorption coefficient of 0.5-1 .0. 

[0027] The step which invention according to claim 1 2 is the manufacture method of the semiconductor device of 1 1 a claim 
1 or given in any 1 term, and forms the high-melting point metal membrane for acid resisting in the upper part of the 2nd 
insulator layer of the above before carrying out opening of the aforementioned beer hall, After the aforementioned wiring slot 
is formed, the step which is equipped with the step which removes the aforementioned high-melting point metal membrane 
for acid resisting which remains in the upper part of the 2nd insulator layer of the above, and carries out opening of the 
aforementioned beer hall The step which forms the aforementioned wiring slot is characterized by including the step which 
removes the part corresponding to the aforementioned wiring slot of the aforementioned high-melting point metal membrane 
for acid resisting including the step which removes the part corresponding to the aforementioned beer hall of the 
aforementioned high-melting point metal membrane for acid resisting. 

[0028] Invention according to claim 13 is the manufacture method of the semiconductor device of 1 1 a claim 1 or given in 
any 1 term. The step which forms in the upper part of the 2nd insulator layer of the above the silicon nitride for acid 
resisting which has the absorption coefficient of 0.5-1.0 before carrying out opening of the aforementioned beer hall, After 
the aforementioned wiring slot is formed, the step which is equipped with the step which removes the aforementioned silicon 
nitride for acid resisting which remains in the upper part of the 2nd insulator layer of the above, and carries out opening of 
the aforementioned beer hall The step which forms the aforementioned wiring slot is characterized by including the step 
which removes the part corresponding to the aforementioned wiring slot of the aforementioned silicon nitride for acid 
resisting including the step which removes the part corresponding to the aforementioned beer hall of the aforementioned 
silicon nitride for acid resisting. 

[0029] The step which invention according to claim 1 4 is the manufacture method of the semiconductor device of 1 1 a claim 
1 or given in any 1 term, and carries out opening of the aforementioned beer hall The step which forms the 1 st organic 
antireflection film in the upper part of the 2nd insulator layer of the above, The step which forms the aforementioned wiring 
slot in the part corresponding to the aforementioned beer hall at the upper part of the aforementioned 1st organic 
antireflection film including the step which forms the 1 st photoresist film which has opening It is characterized by including 
the step which forms the 2nd photoresist film which has opening to the part corresponding to the aforementioned wiring slot 
at the step which forms the 2nd organic antireflection film in the upper part of the 2nd insulator layer of the above, and the 
upper part of the aforementioned 2nd organic antireflection film. 
[0030] 

[Embodiments of the Invention] Hereafter, the gestalt of implementation of this invention is explained with reference to a 
drawing. In addition, the explanation which gives the same sign to the element which is common in each drawing, and 
overlaps is omitted. 

[0031] Gestalt 1 . gVawingJ (A) of operation - drawing 1 (F) show drawing for explaining the manufacture method of the 
semiconductor device of the gestalt 1 operation of this invention. As shown in drawing 1 (A), in the manufacture method of 
this operation gestalt, the lower layer wiring layer 30 is first formed into the lower layer wiring slot (not shown) established in 
the silicon substrate (Step 1 ). The lower layer wiring layer 30 has 1 3000A thickness, and copper is formed as base-metal 
material. 

[0032] Next, the 2nd silicon nitride 36 (Step 4) which has the thickness of the 34 (Step 3) or 3600A of the 1 st silicon oxide 
which has the thickness of the 32 (Step 2) or 12000A of the 1st silicon nitrides which have 600A thickness, and the 2nd 
silicon oxide 38 (Step 5) which has 13000A are formed one by one on the lower layer wiring layer 30. 
[0033] As shown in drawing 1 (B). the 1st organic antireflection film 40 ("1st BARC40":Bottom Anti-Reflective Coating is 
called hereafter) which consists of well-known organic acid-resisting material is applied to the upper part of the 2nd silicon 
oxide 38 (Step 6). On 1st BARC40, the 1st photoresist 42 is formed of photoengraving process (Step 7). The 1st photoresist 
42 equips with opening 44 the position which should form a beer hall. 

[0034] In the case of patterning of the 1 st photoresist 42, on the 1 st photoresist 42, where a mask is piled up, light is 
irradiated towards the 1 st photoresist 42. The great portion of light which passed the 1 st photoresist 42 is made the 
reflected light by 1 st BARC40. In this case, it is not concerned with the variation in the thickness of a layer insulation film, 
but the optical path length of the reflected light becomes fixed, and the interference state of the direct light and the 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_eije 



02/12/02 



6/9 v 



reason, when the high-melting point metal membrane 58 is not formed in the front face of the 2nd silicon oxide 38, the 
* sensitization state of the 2nd photoresist 52 tends to be influenced of the variation in the thickness of a layer insulation film. 

[0062] Furthermore, when the high-melting point metal membrane 58 is not formed in the front face of the 2nd silicon oxide 
38, the strong reflected light occurs in the lower layer wiring layer 30, and in case it is the photoengraving process of the 
2nd photoresist 52, the halation by the reflected light arises. For this reason, when the high-melting point metal membrane 
58 is not formed, as shown in drawing 5 (B), it is easy to produce a pattern error in the opening 44 of the 2nd photoresist 52. 

[0063] On the other hand, even if the thickness of a layer insulation film (32 - 38 grade) changes as shown in drawing 7 
since the light irradiated towards the semiconductor device is reflected by the high-melting point metal membrane 58 when 
the high-melting point metal membrane 58 is formed in the front face of the 2nd silicon oxide 38, the reflection factor of 
light is maintained at about 1 constant value. Furthermore, since irradiation light does not reach the lower layer wiring layer 
10 in this case, the problem of halation does not arise. For this reason, according to the manufacture method of this 
operation gestalt, as shown in drawing 4 (D) etc., the 2nd photoresist 52 can be formed with a sufficient precision. 
[0064] Thus, in the manufacture method of this operation gestalt the high-melting point metal membrane 58 formed in the 
front face of the 2nd silicon oxide 38 functions as ARC which prevents generating of the reflected light leading to a pattern 
error. Moreover, unlike the gestalt 1 of operation, or the case of 3, whenever it forms the 1 st and 2nd photoresists 42 and 
52, it is not necessary according to using the high-melting point metal membrane 58 as ARC, to form ARC. For this reason, 
according to the manufacture method of this operation gestalt, the semiconductor device which has an advanced 
configuration precision at an easy process can be manufactured. 

[0065] In addition, in the above-mentioned operation gestalt, the high-melting point metal membrane 58 is equivalent to the 
"high-melting point metal membrane for acid resisting" of the claim 1 2 aforementioned publication. 

[0066] The gestalt 5 of gestalt 5. of operation, next operation of this invention is explained. The manufacture method of the 
semiconductor device of this operation gestalt is realized because a ratio with the silicon nitride which has the absorption 
coefficient of 0.5-1.0, i.e., silicon, and nitrogen uses the high-melting point metal membrane 58 in the manufacture method of 
the gestalt 4 operation as the SiN film of 1:1. According to the above-mentioned silicon nitride, it functions as ARC on the 
2nd silicon oxide 38 like the case of the high-melting point metal membrane 58. For this reason, the semiconductor device 
which was excellent in the dimensional accuracy can be formed by the manufacture method of this operation gestalt as well 
as the case of the gestalt 4 of operation. 

[0067] Moreover, unlike the high-melting point metal membrane 58, a silicon nitride is an insulator layer. Therefore, it is not 
necessary to necessarily remove the silicon nitride formed on the 2nd silicon oxide 38. For this reason, according to the 
manufacture method of this operation gestalt, as compared with the manufacture method of the gestalt 4 operation, 
simplification of the further process is possible. 

[0068] In addition in the above-mentioned operation gestalt, the silicon nitride (SiN film) formed on the 2nd silicon oxide is 
equivalent to the "silicon nitride for acid resisting" of the claim 13 aforementioned publication. 

[0069] The gestalt 6 of operation of this invention is explained with reference to gestalt 6. of operation, next draw ing 8 . 
Drawing 8 (A) or drawing 8 (H) shows drawing for explaining the principal part of the manufacture method of the 
semiconductor device of this operation gestalt. 

[0070] As shown in drawing 8 (A), by the manufacture method of this operation gestalt. the silicon oxide 62 which has 
13000A thickness is first formed of CVD on the silicon nitride 60 which has 600A thickness (Step 20). 

[0071] Next, as shown in drawing 8 (B), patterning of the slot 64 for lower layer wiring is carried out to a silicon oxide 62 by 
photoengraving process and anisotropic etching (Step 21). 

[0072] As shown in drawing 8 (C), the high-melting point metal membrane 66 which has about 500-1 000A thickness is 
formed in the upper part of a silicon oxide 62, and the interior of the slot 64 for lower layer wiring of a spatter or CVD (Step 
22). The high-melting point metal membrane 66 is formed of titanium, the titanium nitride, the tantalum, or the tantalum 
nitride. 

[0073] As shown in drawing.8 (D), the base-metal material 68 which has 1 5000-20000A thickness is formed in the upper . 
part (the interior of the slot 64 for lower layer wiring is included) of the high-metting point metal membrane 66 of a spatter, 
CVD, plating, or those combination (Step 23). In this operation gestalt, the base-metal material 68 is formed with copper. 
[0074] it is shown in drawing 8 (E) — as — the base-metal material 68 and a refractory metal 66 — the CMP method — or 
flattening of the front face of the base-metal material 68 and the front face of a silicon oxide 62 is carried out by the 
technique of whole surface etchback (Step 24) 

[0075] As shown in drawing 8 (FX the high-melting point metal membrane 70 which has about 100-1000A thickness is 
formed in the upper part of the silicon oxide 62 by which flattening was carried out, and the base-metal material 68 by 
making titanium deposit by the same technique as the case of Step 22 (Step 25). 

[0076] As shown in drawing 8 (G), if it is a pile, the portion which any of the base-metal material 68 and the high-melting 
point metal membrane 66 do not have among the high-melting point metal membranes 70 is removed by photoengraving 
process and etching (Step 26). By performing the above-mentioned processing, only the portion corresponding to the slot 64 
for lower layer wiring in a refractory metal 70 remains. Consequently, the lower layer wiring layer 30 is formed of the base- 
metal material 68 and the high-melting point metal membranes 66 and 70. In addition, in processing of Step 26, 
photoengraving process is performed using the mask (reticle) used for patterning (step 21 reference) of the slot 64 for lower 
layer wiring, and the photoresist used on that occasion and the photoresist which has reverse polarity (a negative or 
positive). 

[0077] As shown in drawing 8 (H), the 1 st silicon oxide 34, the 2nd silicon nitride 36, and the 2nd silicon oxide 38 are formed 
in the upper part of a silicon oxide 62 and the lower layer wiring layer 30 one by one by performing processing of Steps 3-5 
like the gestalt 1 of operation, or the case of 5. Henceforth, the wiring element of a dual pellet syn conformation is formed in 
the upper part of the lower layer wiring layer 30 by performing processing to approximate like any [ the gestalt 1 of 
operation, or ] of 5 they are. 

[0078] In the manufacture method of this operation gestalt, the wrap refractory-metal material 70 functions as ARC which 
prevents the halation according the base-metal material 68 of the lower layer wiring layer 30 to the reflected light in the 
case of the photoengraving process of the 1 st or 2nd photoresist 42 and 52. moreover, the silicon with which the 2nd silicon 
nitride 36 has the absorption coefficient of 0.5-1.0 in this operation gestalt — it is formed by the rich nitride More 
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[0092] Henceforth, desired composition is realized by performing the form 6 of operation mentioned above, or the same 
processing as the case of 8. In the manufacture method of this operation form, the 1 st silicon nitride 32 functions as ARC, a 
barrier layer, and an etching stopper film like the case of the form 8 (refer to drawing 10 ) of operation. For this reason, 
according to the manufacture method of this operation form, the semiconductor device which has the dimensional accuracy 
excellent in the easy process can be manufactured. 

[0093] According to the manufacture method of this operation form, as compared with the case of the form 8 of operation, 
residual area of the 1 st silicon nitride 32 can be made small. The wiring capacity of a semiconductor device becomes so little 
that the area of a silicon nitride is small. Therefore, according to the manufacture method of this operation form, the small 
semiconductor device of wiring resistance can be manufactured as compared with the case of the form 8 of operation. 
[0094] The form 7 of operation of this invention is explained with reference to form 1 0. of operation, next drawing 12 . 
Drawing 1 2 (A) - drawing 1 2 (E) show drawing for explaining the principal part of the manufacture method of the 
semiconductor device of this operation form. 

[0095] Drawing 1 2 (A) shows the same state as drawing 8 (E) in the form 6 of operation. By the manufacture method of this 
operation form, the state of drawing 1 2 (A) is formed by performing processing of Steps 20-24 like the case of the form 6 of 
operation. As shown in drawing 12 (B), by the manufacture method of this operation form next, processing of Step 27 is 
performed like the case of the form 7 (refer to drawing 9 ) of operation. Consequently, as compared with the front face of a 
silicon oxide 62, about 100-1000A of front faces of the base-metal material 68 is made low by over etching or over etching. 
[0096] The 1st silicon nitride 32 is formed on over etching or the silicon oxide 62 by which exaggerated polishing was carried 
out, and the base-metal material 68 (Step 2). the silicon which has the absorption coefficient of 0.5-1 .0 in the 1 st silicon 
nitride 32 in this operation form like the case of the forms 8 or 9 ( drawing 10 and 1 1 references) of operation — the SiN 
film of 1:1 is used for a ratio with a rich film, i.e., silicon, and nitrogen ( drawing 1 2 (C)) 

[0097] It is removed by the whole surface etchback method or the CMP method until the front face and front face of a 
silicon oxide 62 become flat [ the 1st silicon nitride 32 ], as shown in drawing 1 2 (D) (Step 30). By performing the above- 
mentioned processing, the lower layer wiring layer 30 is formed into a silicon oxide 62. 

[0098] Henceforth, desired composition is realized by performing the form 6 of operation mentioned above, or the same 
processing as the case of 9. In the manufacture method of this operation form, the 1st silicon nitride 32 functions as ARC, 
barrier metal, and an etching stopper film like the case of the forms 8 and 9 ( drawing 1 0 and 1 1 references) of operation. 
For this reason, according to the manufacture method of this operation form, the semiconductor device which has the 
dimensional accuracy excellent in the easy process can be manufactured. 

[0099] Moreover, according to the manufacture method of this operation form, while being able to make small residual area 
of the 1 st silicon oxide 32, flattening of the front face of the 1 st silicon oxide 32 and the front face of a silicon oxide 62 can 
be carried out For this reason, according to the manufacture method of this operation form, while manufacturing a 
semiconductor device with a small wiring capacity, a highly precise wiring element can be easily formed on the lower layer 
wiring layer 30. 
[0100] 

[Effect of the Invention] Since this invention is constituted as explained above, an effect as taken below is done so. 
According to invention according to claim 1 , after an organic layer is formed in the interior of a beer hall, etching for forming 
a wiring slot is performed. In this case, since an organic layer serves as a protective coat, a lower layer wiring layer does not 
receive an injury by etching for forming a wiring slot. 

[0101] According to invention according to claim 2, the organic layer is formed to the upper part of an etching stopper film. 
In this case, in the process of etching for forming a wiring slot, the breakthrough (hole by the beer hall) of an etching stopper 
layer is protected by the organic layer. Therefore, according to this invention, the injury on the lower layer wiring layer by 
the path of the upper limit of a beer hall being expanded can be prevented. 

[0102] According to invention according to claim 3, an organic layer can be formed at an easy process by using a 
photoresist. 

[0103] According to invention according to claim 4, an organic layer can be formed at an easy process by using an organic 
acid-resisting agent. Moreover, in forming an organic antireflection film on the 2nd insulator layer, in case it forms an organic 
antireflection film according to this invention, it can serve with the process and an organic layer can be formed easily. 
[0104] According to invention according to claim 5, the base-metal material of a lower layer wiring layer can be covered by 
the high-melting point metal membrane. According to the high-melting point metal membrane, the halation of the reflected 
light can be prevented. Therefore, according to this invention, patterning of the photoresist can be carried out by the 
outstanding dimensional accuracy, without being influenced by halation in the case of photoengraving process. 
[0105] According to invention according to claim 6, a wrap high-melting point metal membrane can be formed only for the 
upper surface of the base-metal material of a lower layer wiring layer at an easy process. 

[0106] According to invention according to claim 7, a wrap high-melting point metal membrane can be formed in the interior 
of the slot for lower layer wiring only for the upper surface of the base-metal material of a lower layer wiring layer at an 
easy process. In this case, since the width of face of a high-melting point metal membrane does not overflow the width of 
face of a lower layer wiring layer, the short margin between wiring elements can be made small. Moreover, since the front 
face of a high-melting point metal membrane and the front face of a silicon substrate become flat, the wiring element formed 
in the upper part of a lower layer wiring layer can be easily formed with a sufficient precision. 

[0107] According to invention according to claim 8, the base-metal material of a lower layer wiring layer can be covered by 
the silicon nitride which has the absorption coefficient of 0.5-1.0. According to the above-mentioned silicon nitride, the 
halation of the reflected light can be prevented. Therefore, according to this invention, patterning of the photoresist can be 
carried out by the outstanding dimensional accuracy, without being influenced by halation in the case of photoengraving 
process. 

[0108] According to invention according to claim 9, the silicon nitride which has the absorption coefficient of 0.5-1.0 can be 
formed at an easy process so that only the upper surface of the base-metal material of a lower layer wiring layer may be 
worn. Therefore, wiring capacity can be suppressed small, realizing the function to prevent halation according to this 
invention. 

[0109] According to invention according to claim 10. the silicon nitride which has the absorption coefficient of 0.5-1.0 can be 
formed in the interior of the slot for lower layer wiring at an easy process so that only the upper surface of the base-metal 
material of a lower layer wiring layer may be worn. In this case, since the front face of a silicon nitride and the front face of 
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a silicon substrate become flat, the wiring element formed in the upper part of a lower layer wiring layer can be easily formed 
with a sufficient precision. 

[01 10] According to invention according to claim 1 1 , the etching stopper film which functions as a stopper film in the case of 
etching of a wiring slot is formed by the silicon nitride which has the absorption coefficient of 0.5-1 .0. In this case, since the 
amount of transparency of light is suppressed with an etching stopper film, the influence of halation is further mitigable. 
[01 1 1] According to invention according to claim 1 2. the high-melting point metal membrane for acid resisting is formed in 
the front face of the 2nd insulator layer. In this case, since light is efficiently reflected on the front face of the high-melting 
point metal membrane for acid resisting, the optical path difference does not arise in the reflected light. Therefore, according 
to this invention, precision can improve a photoresist extremely patterning. 

[01 12] According to invention according to claim 13, the silicon nitride for acid resisting which has the absorption coefficient 
of 0.5-1.0 is formed in the front face of the 2nd insulator layer. In this case, since light is efficiently reflected on the front 
face of the silicon nitride for acid resisting, the optical path difference does not arise in the reflected light Therefore, 
according to this invention, precision can improve a photoresist extremely patterning. 

[0113] According to invention according to claim 14, where an organic a nti reflection film is formed between the 2nd insulator 
layer and a photoresist, sensitization processing of a photoresist is performed. In this case, since the light irradiated by the 
photoresist is efficiently reflected on the front face of an organic antireflection film, the optical path difference does not 
arise in the reflected light. Therefore, according to this invention, precision can improve a photoresist extremely patterning. 



[Translation done.] 
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specifically, the ratio of silicon and nitrogen is formed of SiN of 1:1. According to such a 2nd silicon nitride 36, transparency 
of irradiation light can be effectively prevented in the case of the photoengraving process of the 1 st or 2nd photoresist 42 
and 52, and the halation by the reflected light can be prevented effectively. 

[0079] In the gestalt 1 of operation, or 5, in order to prevent aggravation of the pattern precision resulting from the halation 
of the reflected light etc., the organic antireflection film, the high-melting point metal membrane, etc. are formed on the 2nd 
silicon oxide 38. However, in the manufacture method of this operation gestalt, the function of ARC can be filled like the 
above by the high-melting point metal membrane 70 and the 2nd silicon nitride 36 of the lower layer wiring layer 30. For this 
reason, in the manufacture method of this operation gestalt, even if it omits ARC of the upper part of the 2nd silicon oxide 
38, the error of the pattern precision resulting from the reflected light can be suppressed effectively, and the semiconductor 
device which has a highly precise dimensional accuracy can be manufactured. 

[0080] Moreover, in addition to the wrap high-melting point metal membrane 70 functioning the base-metal material 68 as 
ARC, in the manufacture method of this operation gestalt it functions also as oxidization of the base-metal material 68 
(copper), and a barrier metal which prevents diffusion. Furthermore, in case the high-melting point metal membrane 70 
etches the 1 st silicon oxide 34, it functions also as a stopper film which stops advance of the etching. For this reason, 
according to the manufacture method of this operation gestalt, it is not necessary to form the 1st silicon nitride 32 needed 
by the gestalt 1 of operation, or 5 on the lower layer wiring layer 30. If the 1st silicon nitride 32 is omissible, the dielectric 
constant of a layer insulation film will fall and wiring capacity will fall. Therefore, according to the manufacture method of this 
operation gestalt, as compared with the gestalt 1 of operation, or the case of 5, a semiconductor device with a small wiring 
capacity can be manufactured. 

[0081] The gestalt 7 of operation of this invention is explained with reference to gestalt 7. of operation, next drawing 9 . 
Drawing 9 (A) - drawing 9 (E) show drawing for explaining the principal part of the manufacture method of the semiconductor 
device of this operation gestalt. 

[0082] Drawing 9 (A) shows the same state as drawing 8 (E) in the gestalt 6 of operation. By the manufacture method of this 
operation gestalt. the state of drawing 9 (A) is formed by performing processing of Steps 20-24 like the case of the gestalt 6 
of operation. As shown in dra wing 9 (B), by the manufacture method of this operation gestalt, over etching or exaggerated 
polishing is performed so that about 100-1000A of front faces of the base-metal material 68 may become low as compared 
with the front face of a silicon oxide 62 (Step 27). 

[0083] On over etching or the silicon oxide 62 by which exaggerated polishing was carried out, and the base-metal material 
68, the about 100-1000A high-melting point metal membrane 70 is formed by the same technique as Step 25 of the gestalt 
8 of operation ( d rawi ng 9 (C)). 

[0084] It is removed by the whole surface etchback method or the CMP method until the front face and front face of a 
silicon oxide 62 become flat [ the high-melting point metal membrane 70 ], as shown in drawing 9 (D) (Step 28). By 
performing the above-mentioned processing, the lower layer wiring layer 30 is formed into a silicon oxide 62. 
[0085] Henceforth, desired composition is realized by performing the same processing as the case of the gestalt 6 of 
operation mentioned above. In the manufacture method of this operation gestalt, the high-melting point metal membrane 70 
of the lower layer wiring layer 30 functions as ARC, barrier metal, and an etching stopper film like the case of the gestalt 6 
of operation. For this reason, the semiconductor device which has the dimensional accuracy which was excellent in the easy 
process like the case of the gestalt 6 of operation also by the manufacture method of this operation gestalt can be 
manufactured. Moreover, according to the manufacture method of this operation gestalt. flattening of the front face of the 
lower layer wiring layer 30 and the front face of a silicon oxide 62 can be carried out. For this reason, according to the 
manufacture method of this operation gestalt, as compared with the case of the gestalt 6 of operation, a wiring element can 
be formed with a sufficient precision on the lower layer wiring layer 30 still more easily. 

[0086] The gestalt 7 of operation of this invention is explained with reference to gestalt 8. of operation, next drawing 10 . 
Drawing 1 0 (A) - drawing 10 (C) show drawing for explaining the principal part of the manufacture method of the 
semiconductor device of this operation gestalt. 

[0087] Drawing 10 (A) shows the same state as drawing 8 (E) in the gestalt 6 of operation. By the manufacture method of 
this operation gestalt, the state of drawing 10 (A) is formed by performing processing of Steps 20-24 like the case of the 
gestalt 6 of operation. As shown in drawing 10 (B), the 1st silicon nitride 32 is formed in the upper part of a silicon oxide 62 
and the base-metal material 68 by the manufacture method of this operation gestalt (Step 2). the silicon which has the 
absorption coefficient of 0.5-1.0 in the 1st silicon nitride 32 in this operation gestalt — a ratio with a rich film, i.e., silicon, 
and nitrogen is the SiN film of 1:1 

[0088] After the 1st silicon nitride 32 is formed, desired composition is realized by performing the same processing as the 
case where they are the gestalten 6 and 7 of operation mentioned above. In the manufacture method of this operation 
gestalt, the 1 st silicon nitride 32 functions as ARC, a barrier layer, and an etching stopper film like the high-melting point 
metal membrane 70 in the gestalten 6 or 7 of operation. For this reason, according to the manufacture method of this 
operation gestalt, the semiconductor device which has the dimensional accuracy excellent in the easy process can be 
manufactured. 

[0089] The form 7 of operation of this invention is explained with reference to form 9. of operation, next drawing 11 . 
Drawing 11 (A) - drawing 1 1 (C) show drawing for explaining the principal part of the manufacture method of the 
semiconductor device of this operation form. 

[0090] Drawing 1 1 (A) shows the same state as drawing 8 (E) in the form 6 of operation. By the manufacture method of this 
operation form, the state of drawing 1 1 (A) is formed by performing processing of Steps 20-24 like the case of the form 6 of 
operation. As shown in drawing 1 1 (B), the 1 st silicon nitride 32 is formed in the upper part of a silicon oxide 62 and the 
base-metal material 68 by the manufacture method of this operation form (Step 2). the silicon which has the absorption 
coefficient of 0.5-1.0 like the case of the form 8 (refer to drawing 10 ) of operation in the 1st silicon nitride 32 in this 
operation form — the SiN film of 1:1 is used for a ratio with a rich film, i.e., silicon, and nitrogen 

[0091] As shown in drawing 1 1 (C). if it is a pile, the portion which any of the base-metal material 68 and the high-melting 
point metal membrane 66 do not have among the 1 st silicon nitrides 32 is removed by photoengraving process and etching 
(Step 29). By performing the above-mentioned processing, only the portion corresponding to the slot 64 for lower layer 
wiring in the 1st silicon nitride 32 remains. In addition, in processing of Step 29, photoengraving process is performed using 
the mask (reticle) used for patterning (step 21 reference) of the slot 64 for lower layer wiring, and the photoresist used on 
that occasion and the photoresist which has reverse polarity (a negative or positive). 
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* NOTICES * 

V 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF D RAW INGS 

[Brief Description of the Drawings] 

[Drawing 1] It is drawing for explaining the manufacture method of the semiconductor device of the gestalt 1 operation of 
this invention. 

[Drawing 2] It is drawing for explaining the manufacture method of the semiconductor device of the gestalt 2 operation of 
this invention. 

[Drawing 3] It is drawing for explaining the manufacture method of the semiconductor device of the gestalt 3 operation of 
this invention. 

[Drawing 4] It is drawing for explaining the manufacture method of the semiconductor device of the gestalt 4 operation of 
this invention. 

[Drawing 5] It is drawing for explaining the state where it is obtained when the high-melting point metal membrane for acid 
resisting is not used. 

[Drawing 6] It is drawing showing the relation of the thickness of a layer insulation film and a reflective film in case the high- 
melting point metal membrane for acid resisting is not used. 

[Drawing 7] It is drawing showing the relation of the thickness of a layer insulation film and a reflective film in case the high- 
meiting point metal membrane for acid resisting is used. 

[Drawing 8] It is drawing for explaining the principal part of the manufacture method of the semiconductor device of the 
gestalt 6 of operation of this invention. 

[Drawing 9] It is drawing for explaining the principal part of the manufacture method of the semiconductor device of the 
gestalt 7 of operation of this invention. 

[Drawing 10] It is drawing for explaining the principal part of the manufacture method of the semiconductor device of the 
gestalt 8 of operation of this invention. 

[Drawing 1 1 ] It is drawing for explaining the principal part of the manufacture method of the semiconductor device of the 
gestalt 9 of operation of this invention. 

[Drawing 1 2] It is drawing for explaining the principal part of the manufacture method of the semiconductor device of the 
gestalt 1 0 of operation of this invention. 

[Drawing 13] It is drawing for explaining the principal part of the manufacture method of the conventional semiconductor 
device. 

[Drawing 1 4] It is drawing for explaining the trouble of the manufacture method of the conventional semiconductor device. 
[Description of Notations] 

30 Lower Layer Wiring Layer 32 1st Silicon Nitride 34 1st Silicon Oxide, 36 The 2nd silicon nitride 38 The 2nd silicon oxide, 
40 The 1st organic antireflection film (the 1st BARC) 42 The 1st photoresist. 46 Beer hall 48 Photoresist 50 The 2nd 
organic antireflection film (the 2nd BARC). 52 The 2nd photoresist 56 A wiring slot, 58; 70 High-melting point metal 
membrane 64 Slot for lower layer wiring 68 Base-metal material. 



[Translation done.] 
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